The study examined 
Introduction
The importance of food in the socio-economic development of any country cannot be overemphasized. Increased domestic food supply has been the major food policy objective of successive Nigerian Governments since the 1970s. Such policy objective has been translated into many agricultural programmes and projects (see Idachaba, 2000) . The emphasis on increased domestic food production capability can be justified in view of the poor performance of the food sub-sector of the Nigerian economy. The consequences of food demand supply gap are declining per capita production, high and rising food prices, increasing food import and a growing deterioration in the nutritional status of the average Nigerian (Falusi, 1995) .
It is well-known that Nigeria's per capita intake of high quality animal protein is too low (Idusogie 1971; Olayide et al, 1972; Oyenuga, 1974; FAO, 1990) . The health hazards of protein malnutrition have been well documented (FAO, 1965) . According to Awosanmi, (1999) ; there is an increasing evidence of high infant mortality, low resistance to diseases, poor growth and development, mental retardation which result from inadequate protein in the diets of most Nigerian. According to FAO (1990) , the diets of the people of the tropical zone and Nigeria (Tewe, 1993) are usually protein poor.
Apart from fishes, other sources of animal protein in Nigeria are cattle, poultry, piggery, sheep and goats. Hence, livestock industry of which poultry is a subset provides protein for the populace (Okubanjo and Adeneye, 1993) . However, cattle, sheep and goats are poor candidates for rapid short-term increases in number. This is due to their low fecundity, long gestation and long generation interval. Very rapid increases can be achieved with respect to piggery and poultry within a short-time (Famoyin, 2000) . Unlike pork that has no national spread due to religious beliefs, there are virtually no taboos that hinder the consumption of poultry meat or eggs (Ikeobi et al, 1999) . Hence, poultry production has long been recognized as one of the quickest ways of rapid increase in protein supply in the short-run. The need to meet animal protein requirements from domestic sources demands intensification of production of meat and eggs, derived from prolific animals like poultry birds. Poultry has a shorter life-cycle and is much more prolific than larger livestock.
Problem Statement
A poultry farm is conceived as a technical unit of production under the control of a farmer who plays the dual role of the entrepreneur and the manager. But there is no explicit treatment of entrepreneurs or agricultural entrepreneurship in the theory of the farm-firm. However, entrepreneurship has been analyzed extensively in the context of industrial development in the literature. Industrial entrepreneurship can be transferred from one firm to another without much loss of entrepreneurial talents. Agricultural entrepreneurship is not transferable as it is farmspecific, location-specific and product-specific. There is thus the research need to analyze this concept in terms of the agricultural industry especially the poultry sector so as to close the gap existing in the literature on it. More so, the farm and farmer can be conceptualized as agricultural enterprise and agricultural entrepreneur respectively.
Poultry farming units are the most common type of livestock production in Nigeria, (Famoyin, 2000) . Before now, most of the poultry raised in the country was from the indigenous breeds. In recent years, commercial poultry farms using modern techniques and inputs such as improved breeds, better feeding methods and management practices have been established (Sonaiya, 1990) . The poultry industry in Nigeria suffered from being largely import dependent (Adegbola, 1990) . As a result of this, it was believed that the rate of expansion of this sub sector of the economy had been substantially reduced (Afolami, 1998) . This was due to, among other factors, high feed cost; arising largely from increasing prices of ingredients, poor quality food and inefficiencies, in production and distribution (Adekojo, 2000) .
The success of a poultry enterprise, irrespective of the size, largely depends on the kind of care and attention the flock receives (Alaka, 2000) . This is reflected in the choice of birds, the choice of feed materials and the operational diseases control programmes of the enterprise. These factors inter-play to determine the total well-being or health status of the flock and the enterprise. It has long been established that profitability in the poultry industry depends largely on the biological efficiency of the birds, efficiency of feed consumption and viability. The economic efficiency of chicken meat production depends on the growth rate of the birds as well as the feeding cost and finishing time. Efficiency measurement has received considerable attention from both theoretical and applied economist (Bravo-Ureta and Rieger, 1991) . Little of this research effort has been directed to the poultry industry and to the relative importance of the various components of poultry firms' efficiency.
Over the years, a series of methods has been developed to determine the technical efficiency of production units (Apezteguia and Garate, 1997) . More so, measuring efficiency is important in the use of scarce resources in production. This is because it is a first step in a process that might lead to substantial resource savings (Bravo Ureta and Rieger, 1991) . These resource savings have important implications for both policy formulation and firm management. This study contributes to the literature on firm level agricultural entrepreneurship measurement by applying the stochastic formulation, resource-use efficiency condition and /or profit maximization rule which yield efficiency measures that are free from distortions arising from statistical noise, inherent in deterministic models to the Nigerian poultry industry.
Despite the importance usually ascribed to entrepreneurship as a prime contributor to economic growth, no one has been able to measure the phenomenon empirically much less to evaluate analytically its influence on productivity growth, output per capita or any other measure of economic activity (Baumol, 1985) . There is thus the research need for empirical quantification of farmers` entrepreneurial and managerial efficiency. The first will enable the identification of the output frontier. The second will enable the maximization of profit given the production frontier identified by the entrepreneur. Baumol(1985) , stated that in the extensive discussions of the part played by entrepreneurship in an economy, the evidence that is offered frequently relates primarily to managerial efficiency.
The quantification of efficiency in agriculture has been extensive. (Battese, 1992; BravoUreta and Pinheiro, 1993; Coelli, 1995) . Not much, efforts have been devoted to measuring agricultural entrepreneurship even though entrepreneurial efficiency is identically known as the technical efficiency of the farm in the stochastic frontier production function literature (Schmidt, 1986) . There is the research need to explore this link as a way of bridging this apparent gap in the literature.
Research Questions
The research questions that prompted this investigation are: What are the factors affecting broiler production in the area of study? What is the average entrepreneurial efficiency level of broiler farmers as agricultural entrepreneurs? What is their prudent-entrepreneurial efficiency in terms of operating at the frontier production level or output? What is the average level of the farmers` managerial efficiency in terms of resource-use efficiency and/or profit maximization objective? These questions constitute the problem solving focus of this study.
Objectives of the Study
The main objective of this study is to model agricultural entrepreneurship of broiler farmers in Oyo state, Nigeria. Following from the research questions, the specific objectives of this study include: to identify the factors influencing broiler production in the area of study; measure the entrepreneurial efficiency of broiler farmers; determine the prudent entrepreneurial efficiency of broiler farmers and quantify the managerial efficiency of the farmers.
Conceptual Framework
The role of the agricultural entrepreneur is extremely critical in the economic results of agricultural enterprises (de Lauwere, 2005) . His decision-making process and behaviour affect relevant factors such as the choice of the strategy required to keep up with demands (DouglasJose and Crumly,1993; Rougoor et al, 1998; Shrapnel and Davie,2001) .
Entrepreneurship and management can be differentiated on the basis of the rents accruing to them. The quasi-rent or gross margin is the returns to a fixed input of production. This is measured as the difference between total revenue and total variable cost and is the opportunity cost of keeping the fixed factor in its current use. Quasi-rent is made up of transfer earning and pure economic profit. The part of the transfer earning accruing to management (fixed factor) is called the normal profit. The reward to entrepreneurship is known as pure economic profit. It is thus necessary to differentiate these aspects in the production process and quantify them. An agricultural entrepreneur is hereby conceptualized as one who operates on his "best technique" production function to obtain the maximum possible output which is feasible with current technology and his socioeconomic and physical environment (Schumpeter, 1967) . This concept implies that an individual's entrepreneurial efficiency can be specified by his production function, which shows what he is capable of producing under given conditions (Friedman, 1967 ). Schultz's (1964) , "the poor but efficient farmer" hypothesis serves as the basis of conceptualizing the farmer as a manager. Farmers are thus good managers by their ability in efficiently allocating their resources. The role of the manager only comes in after the entrepreneur has identified his production technology and technical opportunities (Kirzner,1982) .According to Key and McBride (2003) , managerial and entrepreneurial abilities/efficiencies are characteristics that could be correlated with farm productivity. Leibenstein (1966) , emphasized the role of the prudent entrepreneur as one who possesses both entrepreneurial and managerial abilities. Farms thus require the services of entrepreneurs so as to eliminate technical slack in order to operate on their production possibility frontier consistent with their resources (Leibenstein, 1973) . Prudent entrepreneurship is defined as the product of entrepreneurial and managerial efficiencies while ability and efficiency are used interchangeably (Kalirajan and Shand,1994) .
Entrepreneurial efficiency is an output-oriented efficiency measure obtained econometrically from the estimated Cobb Douglas function as technical efficiency. This follows the work of Kalirajan and Shand (1994) . Output is treated frequently as a stochastic variable because of weather conditions, diseases and other exogenous random forces (Reinhard et al; 1999) . It is assumed here that the decision variables are fixed in the short-run and that the production level follows a common and reasonable assumption when estimating production relationship in agriculture (Coelli, 1995) .
Analytical Framework The Frontier Output
The stochastic frontier production function is specified as :
Where Qi = Output of broiler in kg, X = labour inputs in hours; X = cost of capital and others 12 is measured as the depreciation on capital assets and the interest on loans/credit. These are easily measured in value than in physical terms; X = cost of agrochemicals. Cost is used here because it 3 is more amenable to the theory of production and economic interpretation than litres, the unit of measurement for agrochemicals; and, X = number of broiler birds is used as a proxy for farm size.
4 Different birds such as Abor acre, Hybro, Ross and Anak are used in production in that order. The emphasis in this study is on the weight of the birds given the same inputs. This accounts for why the output is measured in kilograms.
Omitted Variables in the Analysis
The influence of omitted variables in the analysis can be classified into two groups. The influence of the first group represents the socio-economic factors which affects output indirectly by influencing the entrepreneurial ability of the farmers in his entrepreneurial and Ui managerial roles. This can be examined under e . This influence is known to be farm and product specific and is not normally distributed across the farmers. It is assumed that the farmers' entrepreneurial ability behaves in a similar manner. This implies that he either operates on or below the frontier.
Ui e refers to the farm specific entrepreneurial behaviour of the farmer and Ui is nonpositive. It is either zero or negative ( Ui = 0 ). If Ui is negative (Ui < 0), he is operating below the frontier and is output. This implies that he is not fully realizing his entrepreneurial capacity. If Ui = 0, the ith farmer is operating on the frontier and is fully realizing his entrepreneurial capacities. His frontier output function is given by : Vi Qi* = f (X , X , X , X ) e …………………………………. (2) 1234 The farmer`s entrepreneurial efficiency is conceived as a neutral transformer of the Vi stochastic output frontier. The influence of the second group involves e which is a random disturbance. It captures the influence of the less important left-out variables if any. Vi is either more than, less than or equal to zero. It indicates that the outer bound output frontier varies from farm to farm and for the same farm over time (Kalirajan and Shand, 1994) . It represents the statistical noise outside the control of the farmer (Apezteguia and Garate, 1997) .
The farm-specific entrepreneurial efficiency (EE) of the ith farmer (Kalirajan and Shand, 1994) is defined as:
The entrepreneurial efficiency as defined is thus identically equivalent to the technical efficiency of the farm. (Schmidt,1986) .
The Optimal Output
The theory of the firm states that optimal output is obtained at the point of tangency of the production frontier and the farm-specific price-line. Optimal output is obtained by simultaneously estimating the production frontier in conjunction with the marginal productivity conditions of the variable inputs used in production. The production frontier can be represented by Where Xi*s are the profit-maximizing optimal inputs.
Q hat

Issues in Frontier Output and Resource use Efficiency
Three issues arise when examining the frontier output in relation to resource use efficiency in production. Is the frontier output consistent with the farm`s resource-use efficiency? Is the frontier output the same as the optimal output obtained when VMP = MFC or MR = MC? Can there be an optimal frontier output if the residuals of the optimal output function do not obey the rule ei = 0 such that the intercept requires adjustment? These questions require empirical quantification.
Optimal Frontier Output
The constant term of the optimal output equation (6) is expected to be non-consistent. In that case, the equation requires to be converted to a frontier function (see Bravo-Ureta and Rieger, 1990) using the approach by Greene (1980) . This is done by adding the maximum positive residual (RE) from equation (6) to the constant term but subtracted from each residual. The residuals thus become non-positive (ei = 0 ) with at least one being zero. The optimal frontier output is designated as The farmer`s prudent entrepreneurial efficiency (PE) is defined as PE = Qi / Ui Qi / Ui= 0; VMP= MFC ; PE < 1 ………………..(7) PE can be decomposed into entrepreneurial efficiency (EE) and managerial efficiency (ME) as: Qi = Qi Qi* Qi Qi* …………………………………… (8) = Qi / Qi* X Qi* / ME is the ratio of the frontier and optimal frontier outputs (Q*i)/ ( ).
Methodology
Area of study
The area of study is Ibadan zone of Oyo State, Nigeria. It is made up of eleven Local Government Areas (LGAs). The five LGA's, making up the former Ibadan Municipal Government Area, are however excluded from the analysis. These are Ibadan Southwest, Ibadan, Northeast, Ibadan South, Ibadan Northwest and Ibadan North. These are classified as strictly urban LGAs.
According to Ricardo (1817) an urban economy is that which is industrialized, commercialized and provides adequate infrastructural facilities (physical, social and institutional). Such an area must have at least 10 out of the 15 other listed characteristics. The characteristics are (1) electricity, (2) pipe-borne water, (3) tarred roads, (4) industries, (5) federal / state government offices, (6) telephone network, (7) banking services, (8) commercial centres, (9) post offices, (10) private / public hospitals, (11) post-primary institutions, (12) public or private intra-town transport services, (13) courts of magisterial status and above, (14) recreation clubs / facilities (hotels, cinema houses, (Qi bar).
Qi bar
Qi bar amusement parks, zoos) and (15) police stations (Falusi, 1995) . The other six LGAs are Oluyole, Ona-ara, Egbeda, Lagelu, Akinyele and Iddo. They are denoted as strictly rural LGAs. The latter
LGAs are used as the sampling frames for the current study. This is because most agricultural activities (livestock, fisheries and crops) are carried out within the peri-urban fringes of Ibadan due to land scarcity. Ibadan a densely populated city has a population of about 2 million inhabitants (Census, 1991) . The high population translates to ready market for most commodities.
Method of Data Collection
A simple random sampling procedure was used in selecting the sample needed for this study. The six LGAs classified as strictly rural were used for this exercise. In each LGA, a random sample of 10 broiler firms was taken using the list of firms provided by the Poultry Association of Nigeria. The Random Number Process was applied. This gave a sample size of 60 firms. The incompleteness of information provided by some firms informed the decision to use 56 farms in the subsequent analysis. This sample size that is greater than 30 was deemed large enough for the relevant analysis Data were collected on input output relationships of the firms, costs of inputs, prices of output, labour utilization, veterinary services, drugs and other relevant information pertaining to the operation of the firms.
Method of Data Analysis Frontier Output Model
A Cobb Douglas production function is assumed to characterize the farmers' production technology in all cases following Kalirajan and Shand, (1994) and Parikh and Shah, (1994) . The Cobb Douglas stochastic frontier function used to obtain the frontier output is written as:
Where Qi = Output of broilers ( kg), X = labour inputs ( hours); X = cost of capital and others; X = 12 3 cost of agrochemicals and X = number of broiler birds, a proxy for farm size. Wi is the sum of the allocative error and statistical random error. Equations 10 and 11 are estimated simultaneously to obtain the optimal output. This is then used to generate the optimal frontier output as already discussed. This model is a special case as identical set of explanatory variables is used in all the equations (Mahdavi, 2004) . The SURE and OLS methods as a result will yield identical parameter estimates for the equations. STATA 10.0 was used in estimating the models. Table 1 contains the results of the estimated Cobb Douglas stochastic frontier production function. The Lambda ( ) with a value of 2.8783 which is greater than one signifies a good fit for the estimated model. It also indicates the appropriateness of the required distributional assumptions for the decomposed error term. The results showed that all of the inputs are significant factors affecting broiler output. These are significant at different levels of significance. The result also revealed positive significant response of the broilers to the inputs except labour that is negative. The implication of this finding is that increases in the positive factors will result in increased output. Increase in the negatively signed input will lead to a decrease in the output. Hence, the factors affecting broiler production are thus identified and the first objective is met. The results showed that all of the inputs are significant factors affecting broiler output. The result also revealed positive significant response of the broilers to the inputs except labour that is negative. The implication of this finding also is that increases in the positive factors will result in increased output. Increase in the negatively signed input will lead to a decrease in the output. Table 5 presents the frequency distribution of the prudent entrepreneurial efficiency of the farmers. The result indicated that the average prudent entrepreneurial efficiency was 70.6%. About 51.8% of the farmers attained more than the mean level of prudent entrepreneurial efficiency. These results implied that 30% and 29% of the farmers operated below their entrepreneurial and prudent entrepreneurial mean levels of efficiency respectively and so the third objective is achieved.
Results and Discussion
However, an examination of the residuals of the estimated equation from the simultaneous model indicated non-consistency as expected. This finding gave credence to the use of Greene`s (1980) approach of Corrected Ordinary Least Squares (COLS) to obtain the optimal frontier output as already discussed under the analytical tool section. The result from the COLS is presented in Table 3 above. The results showed that all of the inputs are significant factors affecting broiler output. These are significant at different levels of significance. The result also revealed positive significant response of the broilers to the inputs except labour that is negative. The implication of this finding is that increases in the positive factors will result in increased output. Increase in the negatively signed input will lead to a decrease in the output. The results in Tables 2  and 3 thus helped in reinforcing the meeting of the first objective of this study. Table 4 shows the frequency distribution of the entrepreneurial efficiency of the farmers. Average entrepreneurial efficiency of the farmers was 70.3%. About 53.6% of the farmers realized the mean level of efficiency. In this way, the second objective is attained Table 6 shows the frequency distribution of managerial efficiency of the farmers. The average managerial efficiency stood at 72.4%. About 64.3% of the farmers achieved the mean level of efficiency. Hence, 27.6% of the farmers operated below the mean managerial efficiency level. The fourth objective is thus met. These farmers are thus found to be inefficient in their resource-use in poultry production. The implication of these results is that there is room to attain both frontiers with improvement in entrepreneurial and managerial skills of the farmers. 
Policy Issues
There is the need for an upward shift in the production function of the farmers. By so doing, the inefficiency gap will be reduced or eliminated. Improved production technologies (biological and mechanical) can be the solutions to this problem. In the alternative, labour enhancing technologies or for efficiency improvement can be provided to ensure that the existing technologies are efficiently used and productivity growth is attained. In terms of managerial efficiency, the market conditions in the output and input markets need to be favourable to agricultural production.
In conclusion, it is the contention of this paper that if Entrepreneurial Efficiency and Managerial Efficiency can be sufficiently improved, then Prudent efficiency will be much higher. Output will increase and the farmers will be more efficient. The government must therefore ensure that the right conditions exist in the markets.
